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Summary

T-cell large granular lymphocytic leukaemia (T-LGLL) is an incurable leukaemia characterised 

by clonal proliferation of abnormal cytotoxic T cells that can result in severe neutropenia, 

transfusion-dependent anaemia and pancytopenia requiring treatment. The most commonly used 

agents, methotrexate (MTX), cyclophosphamide (Cy) and cyclosporine primarily produce partial 

remissions (PRs), with few complete responses (CRs). We evaluated the clinical course and 

treatment response of 60 consecutive patients with T-LGLL to evaluate clinical outcomes and 

future potential treatment directions. Impaired overall survival was noted among male patients, 

patients with elevated lactate dehydrogenase, and those without rheumatoid arthritis. Cy was 

the most efficacious second-line agent, with a 70% overall response rate (ORR; three CR, 

four PR). All patients who failed frontline MTX responded to second-line Cy. In the relapsed 
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or Cy-refractory setting, alemtuzumab (n = 4) and pentostatin (n = 3) had an ORR of 50% 

and 66%, respectively, while duvelisib induced a long-term response in one patient. In this 

large, retrospective analysis, our results suggest Cy is a highly effective therapy for second-line 

treatment in T-LGLL and should be considered a strong candidate for up-front therapy in select 

high-risk patients. Prospective studies evaluating pentostatin, alemtuzumab and novel agents, such 

as duvelisib, are needed for patients with relapsed/refractory T-LGLL.
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Introduction

T-cell large granular lymphocytic leukaemia (T-LGLL) is an incurable mature T-cell 

leukaemia characterised by the abnormal clonal proliferation of CD3+/CD8+ memory 

effector T cells [cytotoxic T lymphocytes (CTLs)].1–3 While the cause of T-LGLL is 

not known, current models suggest that normal CTLs proliferate and expand in response 

to chronic antigen stimulation, as occurs in patients with autoimmune disease. Indeed, 

T-LGLL is often seen concomitantly in patients with autoimmune disease, in particular 

rheumatoid arthritis (RA), and clinical or laboratory manifestations of autoimmunity are 

highly prevalent in patients with T-LGLL.4,5 Over time, chronic inflammation, mediated 

in part by interleukin 15 (IL-15), leads to constitutive signal transducer and activator of 

transcription 3 (STAT3) activation, dysregulation of micro-RNAs and epigenetic changes 

that drive and sustain the proliferation of T-LGLL cells, independent of external stimuli. 

Somatic gain-of-function mutations in STAT3 are present in approximately 40% of patients 

with T-LGLL.6 There are multiple mechanisms leading to neutropenia and anaemia in 

T-LGLL, including: production of inflammatory cytokines by monoclonal T-LGLL cells, 

release of cytotoxic granules with direct marrow damage, and STAT3-mediated persistence 

of the T-LGLL clone due to resistance to Fas/Fas-Ligand mediated apoptosis. All of these 

processes work to perpetuate the T-LGLL clone and the resultant cytopenias seen in this 

disease.4,7–9

Patients with T-LGLL typically present in their 6th decade of life with asymptomatic 

relative or absolute lymphocytosis, with or without concomitant anaemia or neutropenia. As 

the disease progresses, patients develop progressive anaemia, often transfusion-dependent 

and/or severe neutropenia, with absolute neutrophil counts (ANCs) of <1000 K/μm. In 

patients with neutropenia, serious infectious complications can occur including sepsis and 

bacterial infections. The most severe manifestations of bone marrow failure associated with 

T-LGLL are pure red cell aplasia (PRCA), and pancytopenia that presents with overlap 

features with myelodysplasia (MDS) or aplastic anaemia (AA).10–13 However, in most 

patients T-LGLL is an indolent, treatable disease, with a median survival of 9 years.14

While asymptomatic patients with mild anaemia or neutropenia can be followed with 

observation, for patients who have transfusion-dependent anaemia or severe neutropenia, 

treatment is indicated. Current treatment strategies are predicated on the hypothesis that 
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many if not all the clinical manifestations of T-LGLL are caused by pro-inflammatory 

cytokines secreted by neoplastic CTLs; therefore, immune suppression to decrease the 

proliferation and function of these CTLs is the current standard-of-care treatment.15,16 

The most commonly used agents are methotrexate (MTX), cyclophosphamide (Cy) and 

cyclosporine (CsA).17,18 In retrospective series, median response rates to each of these 

agents varies widely. However, most patients who respond achieve only partial normalisation 

of blood counts (partial remission, PR), and complete responses (CRs) are <10% and 

typically not durable. This leads to prolonged treatment with immunosuppressive agents, 

and ultimately recurrence of cytopenias, transfusions and/or neutropenia with the potential 

for concomitant infections.19–21 In the largest prospective study conducted in T-LGLL to 

date, the Eastern Cooperative Oncology Group (ECOG) 5998 (E5998) study, patients were 

treated with MTX initially, and then switched to Cy if no response.22 In that study, response 

rates to MTX were modest [overall response rate (ORR) 38%]. However, 64% of the 

patients that failed MTX attained a response after switching to Cy. Cyclosporine is also 

used, typically as a third-line option in patients who failed Cy and MTX, with response 

rates ranging from 21% (4% CR) to 56% (28% CR).19,23 However, its use is limited by 

hypertension and renal dysfunction. These poor results with standard therapies in T-LGLL 

highlight the need to develop novel strategies, and better understand predictors of disease 

response in T-LGLL.

For patients with T-LGLL failing the three standard therapies, a handful of new T-cell-

targeting agents have been explored in the past 10 years. Alemtuzumab, an anti-CD52 

monoclonal antibody, has shown some efficacy, with a Phase 2 study showing a 74% 

response rate in 25 patients that had typical T-LGLL.24 Other therapies, including the 

purine analogue pentostatin, the histone deacetylase (HDAC) inhibitor romidepsin, and 

splenectomy have been explored with anecdotal reports of clinical efficacy. However, these 

agents have not been adequately explored in clinical trials.25,26

Given the rarity of T-LGLL, very few studies have assessed the outcomes of large (N 
≥50) cohorts of patients with T-LGLL, particularly in patients with relapsed and refractory 

disease. Furthermore, many of these retrospective studies were conducted >10 years ago 

and did not include patients treated with these agents. Thus, well-characterised single-

centre retrospective cohort studies remain important tools to identify potentially promising 

therapies for additional preclinical and clinical testing. In the present study, we conducted 

a large retrospective cohort study of all patients treated with T-LGLL at the Ohio State 

University James Comprehensive Cancer Center between 1995 and 2018. The aim of the 

present study was to outline the disease course and prognostic factors for patients with 

T-LGLL with a focus on patients who failed standard front-line therapies.

Patients and methods

Patients

This study was conducted at the Ohio State University JamesComprehensive Cancer Center 

(OSU-CCC). All patients with a diagnosis of T-LGLL seen at OSU-CCC after 1995 and 

diagnosed prior to 1 December 2018 were included in the analysis. Patients with a diagnosis 

of T-LGLL were identified from the OSU lymphoma database. Additionally, patients 
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were identified utilising the OSU Information Warehouse by utilising the International 

Classification of Diseases (ICD)-9 and ICD-10 codes for T-LGLL.

Diagnosis

The diagnosis of T-LGLL was made based on 2016 World Health Organization (WHO) 

criteria. In order to meet inclusion criteria for this study, the presence of a monoclonal 

T-cell receptor (TCR) and a CD3+ CD8+ population on flow cytometry ≥500 cells/mm3 was 

required. A monoclonal TCR was positive if detected by TCR polymerase chain reaction 

(PCR) or by restriction of TCR-Vbeta noted on flow cytometry. For patients diagnosed with 

a clonal TCR by flow cytometry, a panel of 30 TCR-Vbeta rearrangements was used with 

positivity considered if one or more clone was detected in ≥10% of events as previously 

described.27 Patients with a diagnosis of natural killer LGL (NK-LGL) or lack of a clonal 

TCR were excluded from the study. All pathology was reviewed by a Board-Certified 

haemato-pathologist in the OSU Department of Pathology.

Follow-up and response assessment

All patients were followed from 1995 to 2018 in the T-cell lymphoma clinic at the OSU, 

staffed by a dedicated T-cell physician. The work-flow, diagnostic and treatment approach 

were thus standardised over time. On treatment, patients were typically seen in clinic every 

2–3 months. Patients off treatment, or on observation, were typically followed every 6 

months to 1 year. Treatment regimens varied by patient based upon the clinical scenario. 

However, in general, front-line patients were treated with standard agents (MTX, Cy, CsA) 

for 4 months in order to assess for a clinical response. MTX was administered orally weekly 

with a target dose of 20 mg/week. Cy was administered orally daily at a dose of 100 mg, and 

CsA was administered at 100 mg twice daily.

For the purpose of uniform assessments, response rates were determined using established 

criteria from the E5998 prospective clinical trial.22 These same response criteria are 

currently being used in another prospective clinical trial in T-LGLL (ClinicalTrials.gov 

Identifier: NCT03239392). Response was assessed after four cycles (months) of therapy, 

unless the clinical scenario required urgent change in therapy. A CR was defined as having 

attained a normal complete blood count with ANC of >1500 K/μl,3 lymphocyte count of 

<1500 K/μl, and a haemoglobin that was within normal range. A PR was defined as having 

an improvement in ANC, lymphocyte count and/or haemoglobin in the absence of a CR. 

For patients with neutropenia, a PR was defined as a ≥50% improvement in ANC over 

baseline, or ANC >500 K/μm for patients with severe neutropenia provided it was >50% 

increase from baseline. For transfusion-dependent patients, a PR was attained with a >50% 

decrease in transfusion requirements. For patients with symptomatic anaemia, an increase 

in haemoglobin by 10 g/l indicated a PR. No response was defined as having no change in 

haematological parameters.

Statistical analysis

Given the rarity of T-LGLL, most of the analysis is descriptive in nature. The median 

follow-up time was determined by using the Reverse Kaplan–Meier method. Univariate 

probabilities of overall survival (OS) were estimated using the Kaplan–Meier method using 

Braunstein et al. Page 4

Br J Haematol. Author manuscript; available in PMC 2023 October 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://ClinicalTrials.gov
https://clinicaltrials.gov/ct2/show/NCT03239392


the Statistical Package for the Social Sciences (SPSS®), version 26.0 (SPSS Inc., IBM 

Corp., Armonk, NY, USA). The log-rank test was used to assess for differences between 

groups for OS. OS was measured from the date of diagnosis until the date of death from 

any cause. For each variable evaluated using univariate analysis, OS was taken at the date 

of diagnosis, to understand the impact of any particular risk factor on OS. Given that most 

patients with T-LGLL progress over a long period of time, progression-free survival (PFS) 

was taken from the date of diagnosis, until the date of first progression on therapy, death due 

to disease, or death due to any cause.

Results

Patients

A total of 60 patients with confirmed T-LGLL on pathological review were included in 

the analysis. Full patient characteristics are included in Table 1. The median (range) age 

was 64 (30–87) years and 52% of patients were women. The median (range) T-LGLL 

count at diagnosis was 1763 (513–14 782)/μl. A majority of patients (68%) presented 

with a cytopenia, while 25% of patients were incidentally diagnosed with T-LGLL on 

routine laboratory testing. Of the patients who presented with a cytopenia, 26% presented 

with neutropenia (ANC <1500 K/μl), 41% with anaemia (haemoglobin <120 g/l) and 32% 

with both. In all, 21% of patients had transfusion-dependent anaemia and 28% of patients 

presented with splenomegaly on abdominal imaging or clinical examination. Only four 

patients had a STAT3 mutation out of a total of 12 that were tested, although standard 

mutational testing began only in 2018. In all, 27% of patients had concomitant RA, while 

37% of patients had concomitant autoimmune disease (including, but not limited to RA). A 

concomitant haematological disorder was present in 18% of patients. A flowchart outlining 

the patients, their stage of progression and the treatment they received is shown in Fig 1.

Front-line treatment of T-LGLL

A total of 78% (n = 47/60) of patients received first-line treatment for T-LGLL due to 

associated cytopenias; 13 patients (22%) received no treatment. Table 2 provides a summary 

of treatments used in the patients with T-LGLL. Of the patients requiring therapy, the most 

frequently used front-line treatment was MTX (29/47 patients, 62%), followed by CsA (nine 

of 47 patients, 19%). The ORR to front-line MTX was 41%; three of 29 (10%) with a CR 

and nine of 29 with a PR (31%). Of 43 evaluable patients, the ORR to any front-line therapy 

was 37% (30% PR, 7% CR). For patients who responded to frontline MTX, the median 

(range) time on treatment was 16·5 (7–47) months. No patients treated with front-line CsA 

had a response and no patients who were treated with front-line Cy had a response either. 

Of the patients that were treated with MTX as first-line therapy, there were two patients that 

had an initial PR and then later progressed to a CR at 1 year and 17 months, respectively. In 

all, 26% (12/47) of patients received steroids (prednisone) with their first-line treatment. The 

ORR for patients that did not receive steroids with first-line treatment was 37% (13/35: three 

CR, 10 PR). The ORR for patients that did receive steroids with their first-line treatment 

was 17% (2/12: no CR, two PR). There was a subjective change in the treatments used over 

time. From 1995 to 2004, most patients were treated front-line with MTX, and CsA was 

used as second-line. Cy was rarely used until after 2005. For patients that were diagnosed 
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between 2005 and 2012, eight of 16 (50%) treated patients received MTX as front-line, six 

of 16 (37·5%) received CsA and two of 16 (12.5%) received other therapies. For patients 

diagnosed from 2013 or later, front-line therapies include: MTX, 18/27 (67%); CsA, two of 

27 (7%); BNZ-1, four of 27 (15%) and the other three of 27 (11%) received other front-line 

therapies.19

Treatment of relapsed T-LGLL

A total of 25 (42%) patients progressed on or after first-line therapy; with a median (range) 

time to first progression of 7 (2–57) months and 24/25 patients received a second-line 

treatment as one patient was lost to follow-up. Prior frontline treatments for this group 

of relapsed patients included: MTX (11, 44%) CsA (nine, 36%), and five (20%) other 

[EPOCH (etoposide phosphate, prednisone, vincristine, cyclophosphamide, and doxorubicin 

hydrochloride), CEOP (cyclophosphamide, etoposide phosphate, vincristine, prednisone), 

CHOP (cyclophosphamide, doxorubicin, vincristine and prednisone), alemtuzumab and 

chlorambucil/prednisone]. The second-line treatments used in the patients with T-LGLL 

who failed front-line therapy are summarised in Table 2 and Fig 1. The most frequent 

second-line agent used was Cy (10; 42% of patients), followed by MTX (eight; 33%) and 

CsA (two; 8%). Two patients that received MTX as second-line treatment had a response, 

with the duration of treatment 28 months and 40 months, respectively. For patients that had 

a response to Cy as second-line treatment, the median (range) time on treatment was 12 

(6–21) months. No patients had a response to CsA as a second-line treatment. Seven of the 

10 patients who received Cy had received prior MTX. The ORR for Cy in the seven patients 

who received prior MTX was 100%: three CR (43%) and four PR (57%). All three patients 

that received Cy as second-line but received a treatment other than MTX as first-line had 

no response to the Cy. For all second-line therapies, the ORR in the 24 evaluable patients 

was 54% (nine PR, four CR). Two patients received a splenectomy with one attaining a 

CR. As a point of reference, while MTX, Cy and CsA were readily available throughout 

the treatment study period, novel therapies became available later including: alemtuzumab 

(2001), duvelisib (2014 on trial), BNZ-1 (2018 on trial), romidepsin (2009) and siltuximab 

(2014).

The median (range) time to second progression was 6 (1–38) months. A total of 13 patients 

received third-line or greater treatment. Of the 13 patients who received third-line therapy, 

six (46%) received prior MTX, three (23%) received prior Cy, two (15%) received prior 

CsA and two (15%) received other (one pentostatin and one splenectomy). There was 

significant heterogeneity in patients receiving treatment beyond second-line, although the 

most commonly used agent was CsA (four patients, 31%). Only two of the four had a 

response to CsA in this population (no CR, two PR). After second relapse, non-standard 

agents were more frequently used including agents such as: alemtuzumab (four patients), 

romidepsin (one), duvelisib (one), siltuximab (one), an anti-IL-6 monoclonal antibody, and 

pentostatin (two) (Table 2). The ORR across all agents was 54%. Two of three patients had 

a PR to pentostatin. Four patients received alemtuzumab, with two having a PR with no CR. 

Interestingly, duvelisib produced one PR for 3 years free of transfusion, although another 

patient had no response. The patients that received tacrolimus, romidepsin, siltuximab and 
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selinexor all had no response. Table 3 and Fig 1 provide a summary of third-line or greater 

treatments, response and updated clinical status.

Retreatment of T-LGLL

We also evaluated patients who were re-treated with a previously effective regimen. Overall, 

four patients were re-treated with an agent that had been used before and had produced 

a response, with all four patients responding (no CR, four PR). All four patients had 

previously had a PR with initial treatment. Two patients were re-treated with MTX with a 

response rate of 100% (no CR and two PR). The elapsed time between re-challenge for these 

patients was 50 and 67 weeks, respectively. Two patients were re-treated with CsA with a 

response rate of 100% (no CR and two PR).

Survival analysis

With a median follow-up of 28 months; the OS at 1, 3, 5 and 10 years was 94%, 82%, 

72% and 66% (Fig 2). The PFS at 1, 3, 5 and 10 years was 65%, 40%, 35% and 10% 

(Fig 3). There was a non-statistically significantly different improvement in 5-year OS in 

patients with RA versus those without (88% vs. 66%; P = 0·138). Women had improved 

OS at 4 years when compared to men (87% vs. 66%; P = 0.081) that was approaching 

statistical significance, while there was a decrease in OS at 3 years for patients with lactate 

dehydrogenase (LDH) >190 u/l (72% vs. 86%; P = 0.139) that was also approaching 

significance. There was no impact of age of < or >65 years, cytopenia type, severity 

of neutropenia or anaemia at diagnosis, LGL count at diagnosis, lymphocyte count at 

diagnosis, concomitant haematological disorder or autoimmune disease, or response to 

front-line therapy on OS. OS analysis was limited by only 11 death events, of which only 

two were confirmed due to disease and several were lost to follow-up.

Discussion

In the present study, we present a review of a large, single institution, cohort of patients 

with T-LGLL, with a focus on the outcomes of therapy in patients with relapsed/refractory 

disease. In our population, long-term OS remained favourable, with 72% and 66% of 

patients living 5 and 10 years, respectively, consistent with prior studies. However, this 

favourable long-term survival statistic belies the impact of T-LGLL on the quality of life of 

patients. The PFS at 1, 3, 5 and 10 years was only 65%, 40%, 35% and 10%, indicating that 

while patients remained alive with the disease, they required frequent, multiple therapies. 

Indeed, during the course of the study period, most (78%) of the patients required treatment. 

The ORR to first-line therapy was only 37%, and many patients required multiple lines of 

therapy or re-treatment, with a median (range) number of therapies of 3 (1–8). Additionally, 

disease remissions to first- and second-line therapy were relatively short, with median time 

to first and second progression of 7 and 6 months, respectively. While some patients attained 

longer-term remissions, the short median duration of remission and need for frequent 

treatment or re-treatment clearly demonstrates the urgent need to develop more effective 

and durable therapies in T-LGLL, and better predictors of response to therapy.
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The currenttreatment strategy in T-LGLL is based upon the only reported prospective front-

line clinical trial in T-LGLL, the E5998 study. That study evaluated the efficacy of MTX 

front-line in patients with T-LGLL. If patients failed to attain a response, they were switched 

to Cy. In the present study, the ORR of front-line MTX was 41%, which is similar to the 

E5998 experience. The ORR for Cy second-line in our study paralleled the ORR in the 

E5998 study, with 21% CR. Similarly, the French group published a registry analysis in 

2009 that demonstrated an ORR in all comers of 55% to MTX, and 66% to Cy, and another 

French retrospective study of front-line Cy demonstrated ORR of 71% and CR rates of 

47%.18,19 These results are summarised in Table 4. Importantly, in our present analysis, all 

patients who received prior MTX who were subsequently treated with Cy had a response 

(three CR, four PR). While relatively small numbers, the efficacy of Cy in our present 

analysis, particularly with favourable CR rates and response to MTX failures, combined 

with data from the French and E5998 studies is notable, and suggests that the use of Cy may 

be the preferred front-line agent for patients with T-LGLL. While MTX and CsA can result 

in remissions, the clinical observation has been that these agents do not frequently result 

in clearance of the T-LGLL clone, and thus may impact the cytopenias without affecting 

the neoplastic T cells driving the course of the disease. There is only anecdotal evidence 

that prolonged MTX treatment can lead to clearance of the T-LGLL clone. In the E5998 

study, only one patient attained clearance of their T-LGLL clone, and in our present cohort, 

two patients who initially had an initial response (PR) later cleared their T-LGLL clone 

by 18 months after the start of treatment. As a more potent cytotoxic drug, Cy has the 

potential of inducing greater reductions of tumour burden. To test this hypothesis, there is 

an ongoing French National Study in which Cy is being compared front-line against MTX 

in a randomised, prospective clinical trial (ClinicalTrials.gov Identifier: NCT01976182).28 

This study randomly assigned patients to Cy or MTX and evaluated the patients at 4 months 

for response. Responders continued through month 12, while non-responders received one of 

the drugs that they did not receive first-line, or CsA. In all, 96 patients were randomised in 

this trial with 80 being evaluated at month 4. The ORR was 52·6% and 36 patients ended 

up undergoing a second randomisation. The trial is still ongoing, though the initial results 

suggest that there may not be a substantial difference between Cy and MTX frontline, with 

CR rates less than20% with both agents.28 As final results from that study are awaited, the 

data from our cohort and others suggest that Cy can be considered as a front-line therapeutic 

option, or in patients who have received prior MTX.

Aside from the activity of Cy, our analysis provides additional insights on the up-front 

treatment of T-LGLL. Based on our results, patients with high LDH (>190 u/l), those who 

developed T-LGLL without a history of autoimmune disease or males had worse OS. In 

particular, at the 4 year mark, males had nearly 20% worse OS compared to females (87% 

vs. 66%; P = 0.081). While these data will need to be validated in a larger dataset and should 

be considered hypothesis generating, these findings suggest a population of patients with 

T-LGLL that may need more aggressive front-line therapy. We also evaluated the effect of 

concomitant prednisone use up-front on OS and ORR. A total of 26% of patients received 

prednisone with their first-line treatment. We did not find any benefit in OS for the patients 

that received concomitant prednisone, and while numbers were low, there was no significant 

difference in ORR. Thus, the use of steroids must be considered clinically on a case-by-case 
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basis, but can be considered in patients with severe anaemia or neutropenia with infections 

as a bridge to more definitive therapy.

In the absence of a standard of care, of particular interest in tour cohort was the efficacy of 

novel or non-standard agents in patients with relapsed/refractory T-LGLL. Prior published 

studies had very limited discussion on newer novel agents, so we aimed to provide a 

summary of our institution’s experience to inform potential future directions. A total 

of 13 patients received third-line or greater treatment for T-LGLL. Table 3 provides a 

detailed outline of third-line or greater treatments with a description of clinical responses. It 

should be noted some patients received multiple therapies. The ORR across all agents was 

surprisingly high at 54%, although only one patient attained a CR. Two patients received 

pentostatin, one attained a CR, while the other patient had stabilisation of their disease. 

Intriguingly, the dual γ/δ PI3 kinase inhibitor, duvelisib, induced a long-term remission in 

one of two patients with transfusion-dependent anaemia, without the need for transfusions 

for 2 years. Alemtuzumab, the humanised monoclonal antibody directed against CD52, was 

used in four patients, two of which attained a response. These data, combined with a recent 

report from the National Cancer Institute (NCI) that provided a 74% ORR with intensive 

therapy with alemtuzumab, suggests that this agent may be a potent tool in patients with 

relapsed/refractory T-LGLL (Table 4).24 In that study, patients received a single course 

of alemtuzumab 10 mg intravenously daily over 7 days. While this approach has been 

studied in detail in that report, we have used 10–20 mg subcutaneously injected three-times 

a week for 8–10 weeks with good response, with minimal side-effects, which can be 

considered a potential alternative dosing strategy, particularly in elderly/infirm patients. This 

lower dose, subcutaneous approach may limit toxicities such as bone marrow suppression 

and cytomegalovirus (CMV) reactivation. The potential benefit of alemtuzumab must be 

balanced against the potential for serious infectious risk, particularly CMV/viral infections. 

CsA is typically used as the standard third-line treatment for patients with relapsed T-LGLL. 

In our analysis, albeit in low numbers, CsA had some efficacy in this population (two of 

four responders), but did not appear to be significantly better than other agents. Furthermore, 

the use of CsA is limited by renal dysfunction and hypertension, neurological toxicity and 

electrolyte imbalances, limiting its use, particularly in older patients with comorbidities, 

highlighting the need for newer, more efficacious agents for these patients. These data, 

while limited and hypothesis generating provide, a real-world experience at a large academic 

centre of patients with relapsed/refractory T-LGLL. Ourresults suggest that pentostatin or 

alemtuzumab can be considered an effective third-line treatment option in patients who 

are not candidates for CsA, particularly in patients with chronic renal disease or adverse 

reactions to CsA. Intriguingly, the PI3-kinase inhibitor, duvelisib, resulted in a long-term 

remission in a patient with transfusion-dependent anaemia, showing that this may be a good 

agent to explore in future clinical trials.

Given the rarity of T-LGLL, and the very limited prospective data, it is important to put the 

present data in the context of other large retrospective cohort studies in T-LGLL, as well 

as the prospective E5998 and NCI alemtuzumab studies. Table 4 provides a summary of 

major published prospective and retrospective studies in T-LGLL. Our study represents the 

third largest study of patients with T-LGLL to date. The OS was similar in our population 

compared to other studies. Of patients with a cytopenia, our cohort had 41% of patients 
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presenting with anaemia, 26% presenting with neutropenia, and 32% with both. The rate of 

anaemia is very similar to other studies and the rate of neutropenia is similar to some studies 

but some inter-study variability in neutropenia rates is noted, probably due to low numbers. 

However, compared to other studies, our cohort had comparable rates of splenomegaly and 

RA. Response rates to Cy were remarkably similar compared to the French registry study, 

E5998 study and the Cy review from the French group, suggesting this is a true clinical 

effect of this agent.

This study has the limitations inherent to all retrospective, single-centre reviews. The study 

encompassed a long period of time, during which treatment strategies changed and new 

agents became available, and due to the long OS in patients even with severe T-LGLL, 

it is difficult to determine prognostic factors of T-LGLL. Additionally, analysis of clinical 

outcomes to treatment, particularly novel agents, must be interpreted with caution, given 

low patient numbers. It is difficult to correlate STAT3 mutations to treatment response, as 

there are low numbers of patients where this was tested and the inability to retrospectively 

test patients. On the other hand, this study provides the third largest dataset of patients 

with T-LGLL, using stringent modern consensus response criteria. Additionally, diagnostic 

criteria were stringent, based on updated WHO criteria, and this population excluded NK-

LGL, allowing for a truly homogenous patient population. Clinical responses to first- and 

second-line treatment and patient characteristics are in concordance with other prospective 

and retrospective clinical studies, which increases the validity and potential generalisability 

of our observations.

Conclusions

We present treatment and outcome data from a large retrospective analysis of patients with 

T-LGLL. In our analysis, we found Cy to have significant activity in the relapsed/refractory 

setting. Its use should be considered up-front in patients with high-risk features such as 

severe anaemia or neutropenia, male sex, absence of autoimmune disease, or high LDH. In 

the relapsed/refractory setting, aside from Cy, alemtuzumab and pentostatin are potentially 

efficacious agents in this setting and can be considered before CsA. Additional prospective 

studies evaluating agents such as antagonists of IL-15 (BNZ-1), STAT3 inhibitors, or 

combinations of existing therapies are needed.
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Fig 1. 
Flowchart of patient progress.
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Fig 2. 
Overall survival (OS; n = 60). OS with a median follow-up time of 28 months, OS at 1, 3, 5 

and 10 years was 94%, 82%, 72% and 66%.
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Fig 3. 
Progression-free survival (PFS; n = 60). PFS with number of events and number at risks 

(months) is presented in Fig 3. PFS was calculated from time of diagnosis, until first 

progression (on treatment) or death from any cause. PFS at 1, 2, 3 and 5 years was 65%, 

50%, 40% and 35%, respectively.
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Table I.

Patient characteristics (n = 60).

Characteristic N (%)

Sex

 Male 29 (48)

 Female 31 (52)

Presenting cytopenia

 Neutropenia (ANC <1500/mm3) 11 (18)

 Anaemia (haemoglobin <120 g/l) 17 (28)

 Both 13 (22)

 Neither* 15 (25)

 Unknown 4 (7)

LGL count: CD3CD8+ (at diagnosis) N = 52

 <1500 25 (48)

 ≥1500 27 (52)

LDH at diagnosis (190 = u/l normal) N = 50

 ≤190 28 (56)

 >190 22 (44)

Splenomegaly N = 58

 Yes 16 (28)

 No 42 (72)

Associated autoimmune disease

 Rheumatoid arthritis 16 (27)

 Sjögren’s disease 1

 Acquired Factor VIII deficiency 1

 Anti-phospholipid antibody syndrome 1

 Granulomatosis with polyangiitis 1

 Interstitial pneumonitis 1

 Multiple sclerosis 1

 None 38 (63)

Additional haematological malignancy

 Pure red cell aplasia 3 (5)

 Myelodysplasia 2 (3)

 Lymphoma 5 (8)

 Evolving myeloma 1 (2)

*
Noted as a lymphocytosis, or other incidental finding Anytime during T-LGLL course; some of these patients later required therapy. Not all 

patients receive bone marrow biopsy.
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Table II.

T-LGLL treatment.

Treatment N (%)

First-line treatment N = 47

 Methotrexate 29 (62)

 Cyclosporine 9 (19)

 BNZ-1 4 (9)

 Chemotherapy 3 (6)

 Alemtuzumab 1 (2)

 Chlorambucil 1 (2)

Prednisone with first-line treatment

 Yes 12 (26)

 No 35 (74)

First-line treatment response

 Methotrexate 3 (10) CR, 9 (31) PR

 Cyclosporine 0 (0) CR, 2 (22) PR

 Others 0 (0) CR, 0 (0) PR

Second-line treatment N = 24

 Cyclophosphamide 10 (42)

 Methotrexate 8 (33)

 Cyclosporine 2 (8)

 Pentostatin 1 (4)

 BNZ-1 1 (4)

 Splenectomy 2 (8)

Second-line treatment response

 Cyclophosphamide* 3 (30) CR, 4 (40) PR

 Methotrexate 0 (0) CR, 4 (57) PR

 Cyclosporine 0 (0) CR, 0 (0) PR

 Splenectomy 0 (0) CR, 1 (50) PR

 Others 0 (0) CR, 1 (50) PR

Third-line treatment N = 13

 Alemtuzumab 3 (23)

 Cyclosporine 4 (31)

 Methotrexate 3 (23)

 Cyclophosphamide 1 (8)

 Romidepsin 1 (8)

 Duvelisib 1 (8)

Fourth-line or greater treatment

 Pentostatin 2

 Cyclophosphamide 2

 Tacrolimus 1

 Methotrexate 1
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Treatment N (%)

 Alemtuzumab 1

 Romidepsin 1

 Siltuximab 1

 Duvelisib 1

 Selinexor 1

*
Seven of seven patients treated with Cy after methotrexate attained a response (three CR, four PR).
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